PATENT SPECIFICATION 

Convention Date (United States): Aug. 28, 1937. g 1*7,979 

Application Date (in United Kingdom): Aug. 12, 1938. No. 23829 J 38. 
Complete Specification Accepted: Feb. 14, 1940. 



10 



16 



•20 



40 



45 



COMPLETE SPECIFICATION 
Improvements in or relating to Gear Shifting Mechanism 



We, Automatic Shifters, Incorpor- 
ated, of 369, Oak Lane, Richmond, 
Virginia, United States of America, a 
corporation organized under the laws of 
the State of Virginia, United States of 
America, do hereby declare the nature ol 
this invention and in what manner the 
same is to be performed, to be particularly 
described and ascertained in and by the 
fa] lowing statement : 

This invention relates to gear shifting 
mechanism particularly for motor vehicles 
in which the transmission has a transmis- 
sion operating member movable in oppo- 
site directions from a neutral position 
into different transmission setting (i.e. 
gear change) positions by means of a servo- 
motor. 

Mechanisms of this kind have been pro- 
posed in conventional transmissions 
having means intended to preserve to the 
operator the " feel " of the shift, but 
these means have involved complicated 
devices to* impose a drag on the movement 
25 of the manual control member of the gear 
shift mechanism or air cylinders or dia- 
phragms in addition to those required for 
the actual shifting. 

It has also been proposed in connection 
80 with a manually-controlled servo and 
braking apparatus for epicyclic change 
speed gears to provide a main operating 
piston movable in one direction from one 
end of a cylinder and a secondary piston 
35 connected to a manually-operated control 
member, the arrangement being such 
that the fluid pressure acting on the main 
piston reacts against the secondary piston 
to permit the operator to " feel " the 
power applied by the servo apparatus. 

The principal object of the present 
invention is to provide a means for accom- 
plishing the desired results with minimum 
complication and through the use of links 
and levers not liable to deteriorate or get 
out of order. 

Another object of this invention is the 
provision of a. power actuated gear shifter 
in which the " feel " in the control handle 
50 caai be readily adjusted, making the move- 
ment of the handle more or less easy as 
may be required to suit different 
individuals. 
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According to the present invention the 
mechanism comprises a manually mov- 
able control member or handle accessible 
to the operator and connected to control 
the energisation of the servo-motor, a 
transmission operating* lever to which 
force is applied by both the manually 
movable member and the servo-motor to 
effect gear shift, a floating device con- 
nected to the operating lever and displace- 
able relatively thereto by means of the 
manually movable member, and means 
whereby this displacement is attended by 
an energisation of the servo-motor in the 
direction to cause the operating lever to 
follow the displacement of the floating 
device until such parts resume their 
normal relationship, the arrangement 
being such that a small and. substantially 
proportional force as compared with that 
of the servo-motor reacts against said 
manually movable member simultaneously 75 
with the application of force by the servo- 
motor, whereby the operator will feel a 
resistance to movement of the manually 
movable member substantially x^ropor- 
tional to the resistance encoxintered by the 
operating lever. 

The power actuated gear shift mech- 
anism of our Patent No. 509,164 also 
includes means whereby a small and sub- 
stantially proportional force as compared 
with that of the servo-motor reacts 
against a manually movable control 
member simultaneously with the applica- 
tion of force by the servo-motor to cause 
the driver to feel a resistance to movement 
of the control member. The mechanism 
according to Patent No. 509,164 employs 
a fluid pressure responsive device which is 
primarily intended to provide the operator 
with " feel," which device incidentally 
provides a small force in addition to that 
of the servo-motor tending to swing the 
transmission operating lever as the fluid 
pressure in the device reacts in opposite 
directions, the reaction in one direction 
being taken up by the operator's hand 
while the reaction in the opposite direc- 
tion tends to move the said lever. In this 
prior arrangement force is not applied by 
the manually moved member although the 105 
force applied to such member determines 
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the force which will be applied by fluid 
pressure to the lever. The mechanism of 
the present invention is, therefore, distin- 
guished from that of Patent Xo. 509,164 
5 in that both the manually movable- control 
member and the servo-motor apply force to 
the transmission operating lever, the 
manually movable member applying 
directly to the lever the force applied by 

10 the hand of the operator to said member. 
The invention will now he described 
with the aid of the accompanying draw- 
ings forming a part of this specification, 
wherein like reference characters desig v - 

15 note corresponding parts in the several 
views. 

In the drawings: 

3Tig. 1 is a perspective view, partly 
broken away, of one of the preferred 
20 embodiments of our invention ; 

Figs. 2 and 3 are modifications of part 
of the mechanism shown in Fig\ 1 ; and 

Fig. 4 is an elevation, partly in section, 
of another embodiment of the invention. 
25 Before explaining in detail the present 
invention, it is to be understood that the 
invention is not limited in its application 
to the details of construction and 
arrangement of parts illustrated in the 
80 accompanying drawings, since the inven- 
tion is capable of other embodiments and 
of being practised or carried out in various 
ways. 

The embodiment of the invention shown 

35 in Fig. 1 is applied to a conventional 
automobile transmission 10 containing 
two shift rails 11 and 12 which are each 
longitudinally slidably in either direction 
from a neutral position selectively to 

40 engage any one of the various ratio gears 
in the transmission. The invention com- 
prises a mechanism for moving the shift 
rails 11 and 12 in accordance with the 
movement of a manually movable control 

45 -member in the form of a small gear lever 
13, which may be carried by a hollow 
bracket 14 projecting hack from the 
instrument panel of the automobile. 
The shift rails 11 and 12 are selectively 

50 acted upon bv a pin 15 carried on one end 
of a link 16. The link can swing to either 
side and cause the pin 15 to engage a noteh 
in either shift rail 11 or 12. The lateral 
position of the link: 16 is -controlled by a 

55 small cross-over motor 17 comprising a 
diaphragm 18 urged in one direct-ion by a 
spring 19 and arranged to be moved in the 
opposite direction bv suction applied 
through a tube 20. The centre of the -dia- 

60 phragm IS is secured to and moves a rod 
22 which carries an elongated guide 23 
parallel to the shift rails 11 and 12. An 
upward extension 15a of the " shift-rail - 
engaging pin 15 on the link 16 fits into 

65 the guide 23, so that as the diaphragm IS 



in the cross-over motor moves to one side 
or the other as suction is applied or is not 
applied to it, the link 16 and pin 15 will 
be swung to one side or the other and the 
pin 15 will engage one shift rail or the 70 
other. 

The application of suction to the cross- 
over motor 17 is controlled bv a valve 24 
by which the tube 20 leading to the motor 
can be selectively connected to a vent 25 or 75 
to a tube 26 connected to the intake 
manifold of the engine of the vehicle. The 
valve 24 is operated from a longitudinal 
lever 28 extending into the bracket 14 and 
having a longitudinal slot 29 through 80 
which the control lever 13 extends. Thus, 
the valve 24 will he operated only bi- 
lateral swinging* of the longitudinal level 
2S and the lever 13, and the pin 15 will 
be swung to one side or the other into the 85 
notch in one shift rail 11 or the other 12 
according to the position of the control 
lever 13. 

Longitudinal movement of the shift . 
rails 11 and 12 is effected through an 90 
operating or shift lever 30 mounted on a 
fulcrum 31 in the cover 32 of the trans- 
mission and having the link 16 pivoted to 
it at its inner end. The outer end of the 
shift lever 30 carries a floating device com- 95 
prising a lever 33 secured to it by an 
adjustable pivot 34, said lever 33 having 
pivots 35, 36 at its respective ends. The 
pivot 35 at the outer end of the floating 
lever connects it to the piston rod 38 of a 100 
servo-motor comprising a double acting 
power or air cylinder 39 which is secured 
to the frame or other fixed part of the 
vehicle by a resilient or pivotal connec- 
tion which will allow it to swing laterally 105 
to an extent sufficient to follow the swing- 
ing movement of the levers 30 and 33. 

The greater part of the energy required 
to shift the gears of the transmission 10 is 
normally supplied by the air cylinder 39, 110 
and the remainder is supplied from the 
manual control lever 13 through a control 
link 41 connected to the pivot 36 at the 
inner end of the floating lever 33. The 
control link 41 is connected to the control 115 
lever 13 by a lever 42 or other suitable 
mechanism and by a link 43 slidablv 
mounted in guide* 44 within the hollow 
bracket 14 which carries the control lever 
13. The end of the sliding link 43 which 120 
is acted upon by the control lever 13 is 
divided into two branches 43a and 43h at 
either side of the lever 13 and at different 
distances from its fulcrum 45. Each of 
the branches 43a and 43b has a notch 45 125 
or 46 into which the control lever 13 can 
swing as it is moved from one side to the 
other, the notches being so placed that the 
lever can swing laterally from one to the 
other when it is approximately in its mid- 130 
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position longitudinally. The provision of 
the two notches 45 and 46 at different dis- 
tances from the fulcrum 45 attains two 
results. It prevents the handle or lever 13 

5 from being* swung laterally except when in 
its mid-position, thus confining it to move- 
ment along a path having the H-shape 
generally characteristic of gear shift level 
movements. It also provides equal move- 

10 nients of the control lever 13 along either 
leg of its H-shaped path when the shifter 
is used with a transmission having shift 
rails which move different distances, as is 
common when synchronizing* devices are 

15 provided for second and third speeds but 
not for first or reverse. 

The air" cylinder 39 is actuated by 
suction coming to it through a tube 51 
■from the engine intake manifold, a valve 

20 body 52 fixed to the exterior of the 
cylinder, and tubes 53 and 54 leading 
from the valve to either end of the 
cylinder. The valve body 52 contains a 
spool-shaped piston 55 which is so 

25 arranged that, when it is moved in one. 
direction from its neutral position, it con- 
nects the tube 51 from the source of suc- 
tion to the tube 53 from one end of the 
cylinder 39 and connects the tube 54 from 

30 the other end of the cylinder to a vent 59 
or GO and, when it is moved in the other 
direction, reverses these connections. 

The valve piston 55 is moved in accord- 
ance with the movements of the control 

35 link 41 and floating lever 33 relative to th Q 
main gear shift lever 30. This is accom- 
plished through a small dog-leg lever 61 
carried by a fulcrum 62 on the main lever 
30 and having one end connected to the 

40 spindle 63 of the valve piston 55 by a link 
64 and having the other end connected to 
either the floating lever 33 or to the con- 
trol link 41 by a pin and slot or other 
suitable connection 65 . The dog-leg lever 

46 61 and the valve 52, 55 are. preferably 
arranged so that the spindle 63 of the 
valve piston and the link 64 are in line 
and have their axes intersecting the axis 
of the fulcrum 31 of the main lever 30 

50 when the various parts are in their neutral 
positions. With this arrangement, any 
movement of the floating lever 33 with 
respect to the main lever 30 will swing 
the dog-leg lever 61 on its fulcrum 62 

55 and move the valve piston 55 in the direc- 
tion which will cause the piston rod 38 
to move so as to return the floating lever 
33 to its normal position parallel with the 
main operating lever 30. Thus, when the 

60 control link 41 is moved in either direc- 
tion, the floating lever 33 will be displaced 
from parallelism with the main lever 30, 
and the cylinder or servo-motor 39 will 
operate to return it to parallelism as soon 
65 as it is displaced enough to operate the 



valve 52, 55. The two ends of the float- 
ing lever 33 will therefore move almost 
simultaneously, one end being moved 
manually through the control link 41 and 
the other being moved in stej> with it by 70 
the power cylinder 39, and the floating 
lever 33 will move the main lever 30 and 
cause whichever shift rail is connected to 
it by the swinging link 16 to be slid 
longitudinally. 75 

The force exerted by the floating lever 
33 at the outer end of the main lever 30 
will be equal to the sum of the forces 
applied to the floating lever 33 by the 
piston rod 38 and the control link 41. 80 
Since these two last-mentioned forces are 
obviously always proportional to each 
other, the force in the control link 41 
will always be proportional to their sum 
and therefore to the resistance offered to 85 
the movement of the main lever 30. 
Thus the operator will feel the varying 
resistance to shiftino- offered by the 
transmission and will be able to shift as 
well as with a conventional shift lever. 90 
He will feel the synchronizing cones 
come into engagement or feel the ends of 
the gear teeth butt against, each other or 
slide past, and in each case he will know 
when to press on with the shift or to 95 
hesitate. 

In case of failure of the power cylinder 
39 to operate, it may be desirable to be 
able to shift gears manually. For 
instance, the engine may cease to run and 100 
provide suction for the power C5 r linder 39 
while the vehicle is in gear, and it may 
be desired to place the gears in neutral 
while the car is being towed away to be 
repaired. In order to allow manual 105 
shifting, the amount of movement of the 
control link 41 relative to the main 
operating lever 30 is restricted to what 
is necessary to operate the valve 55. 
Further movement in one direction is 110 
prevented by the floating lever 33 coming 
into contact with one side of the main 
lever 30 and in the other direction is 
prevented by the closed end 6S on the 
yoke 69 on the end of the control link 115 
41 coming into contact with the other 
side of the main lever 30. Thus, if the 
suction to the power cylinder 39 fails for 
any reason, the control link 41 can act- 
directly upon the main lever 30, after a 120 
small amount of lost motion is taken up, 
and shifts can be made manually. 

A modification of the device shown in 
Figure 1 is shown in Figure 2. In this 
form of the device, the transmission 10a, 125 
the main operating or shift lever 30a, 
the floating lever 33a, the power cylinder 
99a, the piston rod 38a. the control link 
41a, the mechanism for moving the con- 
trol .link 41a, and the cross-over mech- 130 
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anism are generally similar to the corre- 
sponding parts in the form of the device 
shown in Figure 1. . 
The valve body. 70 for controlling- the 
5 application of suction to the two ends of 
the power cylinder 39a is slidably 
mounted upon the control link 41a and 
is connected by flexible tubes ola, a3a, 
and 54a, to the source of suction and to 
L0 the power cylinder 39a. Whin the 
valve body 70 and secured to the control 
lint 41a are four collars in two pairs U, 
72 of which the inner pair 72 regulate 
the application of suction to and the 
15 venting of the power cylinder 39a while 
the outer pair 71 serve merely as stops 
to limit the motion of the control link 
41a relative to the valve body <0. lne 
control link 41a extends through the 
20 valve body 70 and is secured by a pivot 
36a to one end of the floating lever 33a 
while the valve body 70 itself is con- 
nected to tbe main lever 30a by a yoke 
To. Thus tbe valve 70, 72 will be 
25 operated by relative movement of the 
main and floating levers 30a and 33a and 
will produce tbe same efteets as the 
valve 52, 55 in the first form of the 
invention, and, upon failure of suction i foi 
30 tbe power cylinder the stops d a. cting 
upon the ends of the valve body 70 will 
provide a direct mechanical connection 
between the control link 41a and the 
main lever 30a to permit manual shitting. 
35 While the valve body 70 has been shown 
integral with, its ends and the collars 71 
and 72 have been shown integral witn 
the control link 41a for convenience ot 
illustration, it will be obvious that these 
40 parts are each composed of several 
portions for ease of manufacture and 

form of the device is provided 
with means for readily adjusting the 
45 " feel *\ that is, for adjusting the pro- 
portion of the resistance to the shift that 
is felt by the operator. For this purpose 
the pivot 34a of the floating lever 33a 
upon the main lever 30a is adjustable, a 
50 plurality of closely .spaced holes /7 being 
provided into any of which the pivot 34a 
can be placed. Thus tbe ratio of the 
lengths of tbe two arms of the floating 
lever 33a can be varied and tbe fraction 
55 of the total force applied to the mam 
lever which is supplied through the 
control link 41a can be varied. 

A further modification of a part oi tlie 
device is shown in Figure 3. In this 
60 form, the transmission 10b, the main 
operating lever 30b, the power cylmdei 
39b the cross-over mechanism, and tlie 
mechanism for operating the control link 
41b are similar to the corresponding 
65 parts of the first form of the device. 



The control link 41b extends into the 
valve body 70b, which is secured to the 
main lever 30b by a pivot bO, and said 
link carries f our collars m two pairs .10 
and 72b within the valve body /0b, the 70 
four collars being similar to and per- 
forming the some functions as the tour 
collars 71 and 72 on the control link 41a 
in the form of the device shown m 
TTiff ure 2 . . ^ 

The '-feel" of the shift is not pro- 
vided through the control link 41b 
which serves only to operate the -valve 
members 72b or to move the mam lever 
30b by means of the stops /lb in the 80 
ease where the power cylinder 39b is in- 
operative. Instead a separate link 81 
connects the lever 42b which moves the 
control link to a secondary lever 8- 
mounted on a fixed fulcrum 83 and 85 
carrying the power cylinder 39b bj 
means of a pivot 84. .Thus, when tbe 
power cylinder 39b is energized and 
exerts a force at its connection 3ob to 
the main lever 30b to overcome the 90 
resistance offered by tbe mechanism m 
the transmission 10b, it will exert an 
equal force on its connection 84 to tlie 
secondary lever 82 and a fixed fraction 
of this force will be applied bj, the 95 
secondary lever and the link 81 to the 
member 42b which moves the control 
link 41b. The operator moving tlie 
member 42b and the control link will 
therefore at all times feel a force pro- 100 
portional to the resistance to shitting. 
The ratio of this force to the resistance 
to shifting can be varied merely by shitt- 
ing tbe position of the anchoring pivot 
84 of the power cylinder, a number oi 105 
holes 85 being provided along the length 
of the secondary lever 82 for this pur- 



pose. . , 

The form of the invention shown in 
Figure 4 is particularly adaptable to 111) 
marine reverse gears and to automobile 
transmissions having little room at then- 
sides, as is the case in many automobiles 
having frames braced by long diagonal 
members meeting just behind the trans- 115 
mission. In the case of a marine reverse 
ff ear the gear shift device is arranged 
to turn a short shaft SS projecting from 
the side of the transmission housing 89. 
In the case of an automobile transmission, 120 
the shaft. 88 is arranged to move the 
shift rails which are within the hoiising 
89. the shift roils being preferably at the 
side of tbe housing instead of at the fop, 
as is conventional in so-called rolled 125 
over " transmissions, and any suitable 
cross-over mechanism, such as the fine 
shown in Figure 1, being used to selec- 
tively connect the shaft 88 to one 
rail or the other. wu 
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Tke shaft 88 lias fixed to it a depend- 
ing main operating* lever 90 at tke end 
of wkick a floating lever 91 is carried 
by a pivot 92. One arm of tke floating' 
5 lever 91 is connected by a pivot 93 to 
tke piston rod 94 of a double acting 
power cylinder 95 of a. servo-motor, wkick 
cylinder is anchored to a fixed bracket 
9G by a connection ■wkick will allow a 

10 sligkt swinging* of tke cylinder. Tins 
connection comprises a stud 97 project- 
ing- from tke cylinder through tke bracket 
and carrying a nut 9S wkick cooperates 
witk a skoulder 99 around tke stud to 

15 clamp tke bracket between tke ends of a 
rubber washer 100. 

Tke other arm of the flouting lever 91, 
which is several times as long as tke arm 
connected to tke power cylinder, is con- 

20 nected by a pivot 102 to a valve rod 103. 
Tke valve rod is secured to a movable 
valve member 104 having four collars in 
two pairs 105, 106 slidablv fitting witkin 
tke bore of a valve bodv 107. Tke valve 

•25 body 107 is secured to tke bracket 96 in 
the same way as the power cylinder 95 
and is provided with five ports 109, 110, 
111 cooperating- with the collars 105 on 
tke movable valve member. Tke ports 

30 and collars are arranged in tke same 
way as tkose in tke valves in tke embodi- 
ments shown in Figures 2 and 3. The 
central port 109 i$ connected by a flexible 
tube 112 to a source of suction, suck ay 

35 tke intake manifold of an engine, and 
the two ports 110 at either side of the 
central port are connected to the ends of 
the power cylinder by flexible tubes 113. 
Tke end ports 111 are open to tke atnio- 

40 spkere and serve as vents. 

.It ma3* be seen from tke figure tkut 
tke collars 105 on tke movable valve 
member are tke same widtk as and are 
spaced slightly farther apart tha.n the 

45 yoTt& 110 connected to the ends of the 
power cylinder 95. Tim provides what 
is termed " vacuum suspension " of the 
piston 101 within the power cylinder 95, 
that is, the piston has vacuum or suction 

60 applied to both sides whenever it is at 
rest and quicker response to movement of 
the valve member 105 is prori-ded than 
would be provided by other arrangements. 
This is so because the piston 101 is 

55 moved by the admission of air to one side 
while the other side is under suction, the 
air being so admitted almost instantane- 
ously because it has to flow through a 
relatively short path from one of the 

60 vents 111. 

When the movable valve member 104 
is moved in one direction from its neutml 
position, one of the ports 130 leading to 
tli* cylinder will be placed in communi- 

65 cation with the atmosphere and the 



other, which is already slightly open to 
tke suction from the tube 112 will be 
opened more. Thus the piston will move 
in tke direction in which the valve 
member 104 is displaced. The necessary 70 
displacement of tke valve member is 
produced by the floating lever 91 and a 
control link 114 secured by a pivot 115 
near the middle of tke lever. The control 
link or rod is manually operated by any 75 
suitable linkage, the one shown in 
Figure 1 for operating tke control link 
41 being suitable. It may be readily- 
seen that, for every position of the 
control rod 114 atud its pivot 115, there 80 
will be a position of the piston rod 94 
and its pivot 93 at which the movable 
valve member 104, valve rod 103 and its 
pivot 102 will be in their neutral posi- 
tions. It may also be seen tkat, if tke 85 
piston rod 94 and pivot 93 are not in 
tkat position, tke valve member 104 will 
be at that side of its neutral position 
which will admit air and suction to the 
cylinder 95 in suck a way as to move the 90 
piston 301 and piston rod 94 to that 
position. Thus the piston 101 and piston 
rod 94 will follow all movements of the 
control rod 114. 

The control rod 114 not only will 95 
control the movement of the piston 101 
but will also always- be subjected to a 
force proportional to the resistance to 
movement of the main shifting lever 90, 
thus giving the operator the " feel " of 100 
the shift. This occurs because the pivots 
92 and 93 of the floating lever 91 to the 
main lever stud to the piston rod 94 ax*e 
spaced from each other a short distance, 
and any force exerted on the piston rod 105 
pivot 93 causes a proportional reaction on 
the control rod pivot 115. 

In ens© of failure of the cylinder 95 to 
operate, the form of the invention shown 
in Figure 4 can be manually operated 110 
through the control rod 114 in the same 
way as the other form? shown in Figures 
1 to 3. The collars 106 at the ends of 
the movable valve member 104 serve as 
stops and -allow the pivot 102 between 115 
the valve rod and the floating* lever to 
serve as a, fulcrum. This occurs after the 
valve member 104 moves beyond its 
normal range of action and its movement 
is stopped by one of the collars 106. The 120 
control rod can then swing the floating 
lever 91 about the valve rod pivot 102 
and move the main shift lever 90 mech- 
anically. 

Yarious strengths of " feel " can be 125 
provided by changing tke distance 
between the various pivots 92, 93, 102, 
and 115 on tke floating lever, as by skift- 
ing tke control rod 114 to a pivot 117 
nearer the pivot 92 of the main lever. 130 
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By similar means, the ratio of the move- 
ments of the control rod 114 and the 
piston rod 94 and the ratio of the move- 
ments of the control rod 114 and the 
5 valve rod 103 can be varied 

While we have shown only four forms 
of the invention, it is obvious that it can 
exist in numerous other forms and can 
be applied to other mechanisms for shift- 
10 iug gears. Eor example, the vacuum 
suspension feature, while desirable, may 
be omitted, different types of valves may 
be used, and air or other gas or liquid 
under pressure may be employed to 
15 operate the power cylinder. The latter 
may be replaced by other forms of motors, 
such as a bellows or diaphragm. It is 
to be understood therefore that what 13 
included in the invention is not limited 
20 by the examples described herein but 
oniy by the scope of the appended claims. 

SavW now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
25 be performed, we declare that what Ave 
claim is : — . 

1. Gear shifting- mechanism particu- 
larly for motor vehicles in which tlie 
transmission has a transmission operating 
30 lever movable in opposite directions from 
a neutral position into different trans- 
mission setting positions by means of a 
servo-motor, comprising- a manually 
movable control member accessible to tlie 
35 operator and connected to control the 
energisation of the servo-motor, said 
member as well as the servo-inotar being 
capable of applying force to the trans- 
mission operating lever to eftect the gear 
40 shift, a floating device connected to the 
operating" lever and displaceable re- 
latively thereto by means of the manually 
controlled member, and means whereby 
this displacement is attended by an 
45 energisation of the servo-motor in the 
direction to cause the operating lever to 
follow the displacement of the floating 
device until such parts resume then 
normal relationship, the arrangement 
50 being such that a small and substantially 
proportional force as compared with th.J 
of the servo-motor reacts against said 
manual control member simultaneously 
with the application of force by the servo- 
55 motor, wbereby the operator will feel a 
resistance to movement of the control 
member substantially proportional to the 
resistance encountered by the operating 
lever. 

60 2. Gear shifting mechanism according 
to claim 1 in which the servo-motor is a 
fluid pressure motor having a pair of 
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chambers and pressure responsive means 
therebetween having motion transmitting 
connection with the transmission operat- 
ing lever and comprising a pair of valve 
members relatively movable m accordance 
with the movement of the pressure re- 
sponsive means, said valve members being 
ported to connect either chamber to the fu 
atmosphere and the other to a source ot 
non-atmospheric pressure when moved 
away from a predetermined relative posi- 
tion, the ports in said valve members 
beino- arranged to connect both oi saici 
chambers to said source when said valve 
members are in said predetermined re- 
lative position. . 

3. Gear shifting mechanism according 
to claim 1 or 2 in which the manually 
movable member has a lost-motion con- 
nection to the transmission operating 
lever such that in normal operation a 
predetermined portion of the work ot 
shifting is done by the operator through 
the manually movable control membei 
and said lever and, upon failure of the 
servo-motor, all of the work of shifting m 
done by the operator through said control 
member and lost motion connection. 
4 Gear shifting mechanism according 
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to claim 1, 2 or 3 comprising means for 
adjusting the position of a pivot connect- 
in rr the transmission operating lever and 
the floating device, thereby adjusting the 
ratio between the acting forces and 
adjusting the strength of the " feel . 

5. Gear shifting mechanism according 
to claim 2, 3 or 4, comprising stops 
associated with the valve members lor 
limiting the relative movement of the 
parts thereof. , 

6. Gear shifting mechanism according 
to any of claims 2 — 5 in which one of 
the valve members is fixed to the cylinder 105 
of the servo-motor and the other movable 
member h connected to the transmission 
operating lever. . 

7 Gear shifting mechanism according 
to claim 6 in which the joint connections 110 
of the transmission operating lever, the 
servo-motor piston, the manual control 
member, and the valve member with the 
floating device are all spaced from each 

8. The gear shifting mechanisms 
herein-described and shown in the 
accompanying drawings . 1QqQ 

Dated this 12th day of August, 193b. 
DICKER, POLLfAK, MERCER, 
TENOH & MEYER, 
Chartered Patent Agents, 
20 to 23, Holborn, London, E.C.I, 
Agents for the Applicants. 
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